Osmolyte induced enhancement of expression and solubility of human dihydrofolate reductase: An in vivo study.
The process of recombinant protein production in E. coli system is often hampered by the formation of insoluble aggregates. Human Dihydrofolate reductase (hDHFR), an enzyme involved in the synthesis of purine, thymidilate and several other amino acids like glycine, methionine and serine is highly aggregation prone. It catalyzes the reduction of dihydrofolate (H2F) in order to regenerate tetrahydrofolate (H4F) utilizing NADPH as a cofactor. We have attempted to ameliorate the production of soluble and functional protein by growing and inducing the cells under osmotic stress condition, in the presence of various osmolytes like glycerol, sorbitol, TMAO, proline and glycine at 37°C. The expression and yield of functional hDHFR protein were highly enhanced in the presence of these osmolytes. The specific activity of the purified recombinant hDHFR protein has also been increased to a cogent level in the presence of osmolytes. We also observed that protein expressed in presence of the osmolytes was stable in the denaturing conditions as compared to the protein expressed in absence of an osmolyte. We also observed using the intrinsic fluorescence spectroscopy that the osmolytes didn't interfere with the structure of the protein and in denaturing conditions the protein expressed in presence of osmolytes had more stability. Our study is consequential in increasing the production of functional and soluble protein in the cell extract and will also be appropriate to find a therapeutic agent against many neurodegenerative diseases.